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(57) Abstract 

A forwarder comprises a wheeled chassis (1), a driver's cab (2), and a load carrier (3) served by a crane. The forwar- 
der comprises six hydrostatically, individually driven wheels (4, 4', 5, 5', 6, 6'), namely two single, steerable rear wheels (6, 
6') located on each side of the chassis in the region underneath the load carrier (3), and four front wheels which are located 
in the region underneath the driver's cab (2) and of which a pair of wheels (4-5, 4'-5') located on the same side are mounted 
on a common yoke (7) so as to form a bogie which is individually pivotal relative to the chassis. 


FOR THE PURPOSES OF INFORMATION ONLY 


Codes used to identify States party to thePCTon the frontpages of pamphlets publishing international appli- 
cations under the PCT. 


AT 

Austria 

FR 

France 

ML 

Mali 

AU 

Australia 

GA 

Gabon 

MR 

Mauritania 

BB 

Barbados 

Gfi 

United Kingdom 

MW 

Malawi 

BE 

Belgium 

HU 

Hungary 

NL 

Netherlands 

BG 

Bulgaria 

rr 

Italy 

NO 

Norway 

BJ 

Benin 

jp 

Japan 

RO 

Romania 

BR 

Brazil 

KP 

Democratic Peopled Republic 

SD 

Sudan 

CF 

Central African Republic 


of Korea 

SE 

Sweden 

CG 

Congo 

KR 

Republic of Korea 

SN 

Senegal 

CH 

Switzerland 

•u 

Liechtenstein 

SU 

Soviet Union 

CM 

Cameroon 

LK 

Sri Lanka 

TD 

Chad 

DE 

Germany, Federal Republic of 

LU 

Luxembourg 

TG 

Togo 

DK 

Denmark 

MC 

Monaco 

US 

United States of America 

FI 

Finland 

MG 

Madagascar 




WO 87/04128 


PCT/SE87/00003 


1 

FORWARDER 

Technical field of the invention 

This invention relates to a forwarder comprising 
a wheeled chassis, a driver's cab, a load carrier 
served by a crane, and six hydrostatically , indivi- 
5 dually driven wheels of which four front wheels lo- 
cated in the region underneath the cab are arranged 
in pairs in such a manner that a pair of wheels located 
on the same side are mounted on a common yoke so as 
to form a bogie which is individually pivotal relative 
10 to the chassis. 

Summary of the invention 

The present invention aims at providing a light- 
weight, compact forwarder which is easy and inexpen- 

15 sive to manufacture and which affords high reliability 
and convenience for the driver , and the crane of which 
can be readily and conveniently operated. According 
to the invention, this and other objects are achieved 
in that a bottom chassis part for the load carrier 

20 is rigidly connected to a front part of the chassis 

carrying the crane and/or the cab, and that two single 
rear wheels located underneath the load carrier on 
each side of the chassis are steerable by a pivotal 
movement relative to the chassis and mounted thereon 

25 by means of a pendulum suspension. 

Brief description of the drawings 

In the drawings, Fig. 1 is a simplified perspective 
view illustrating a first embodiment of the forwarder 

30 of the invention, Fig. 2 is a top plan view of the 

chassis of the same forwarder, Fig. 3 is a side view 
thereof, Fig. 4 is a front end view of the same for- 
warder, Fig. 5 is side view illustrating the forwarder 
in a particular state of operation, Fig. 6 is an end 

35 view illustrating the forwarder in another state of 
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operation , Fig. 7 is a side view of an alternative 
embodiment of the forwarder, Fig. 8 is top plan view 
of the chassis of the forwarder shown in Fig, 7, and 
Fig. 9 is a perspective view of yet another alternative 
5 embodiment of the invention. 

Description of the preferred embodiments of the inven - 
tion 

The forwarder shown in Figs. 1-4 has a chassis 

10 generally designated 1 on which a driver's cab 2 is 

mounted, and a load carrier 3 which is disposed behind 
the cab and which in the illustrated embodiment is 
in the form of two loading bunks 3', 3\ The chassis 
may advantageously consist of a sturdy, simple tubular 

15 structure mounted on six wheels, namely four front 
wheels 4, 4', 5, 5' and two rear wheels 6, 6*. The 
two front wheels 4, 5 located on the same side of 
the vehicle are mounted on a common yoke 7 so as to 
form a bogie which is individually pivotal relative 

20 to the chassis, more specifically relative to a trans- 
verse suspension arm 8 rigidly connected to the tubular 
structure 1. Similarly, the wheels 4', 5' are mounted 
on a yoke 7 1 which is pivotal relative to an arm 8 1 . 
The pivotal movement of each yoke about its pivot 

25 point 9 can be brought about by means of at least 
one hydraulic cylinder 10. In practice, there are 
mounted in each of ' the six wheels hydraulic motors 
11 by means of which the wheels can be individually 
driven . 

30 


i 


The rear wheels 6, 6' are mounted on arms 12, 12 
which are connected to the tubular structure forming 
the chassis, by means of a pendulum suspension 13 
allowing the arms and, thus, the wheels to pivot or 
35 execute a pendulum movement relative to the chassis. 

The rear wheels are designed with so-called double-pivot 
steering, which means that they are pivotal relative 
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to vertical joints 14 , 14 r at the free ends of the 
arms 12, 12' . The pivotal movement of the wheels is 
ensured by a hydraulic cylinder 15 in combination 
with a track rod 16 ensuring that the wheels are always 
5 turned in a uniform manner. According to a special 
feature of the invention, the two rear wheels 6, 6' 
may be idle, when so desired, in that the associated 
hydraulic motors are disengaged. 

10 Behind the driver's cab 2, there is provided 

a drive unit 17 which may contain a fuel tank, an 
engine, a hydraulic motor, a hydraulic tank and hy- 
draulic valves. Alternatively, this drive unit may 
be mounted for instance underneath the cab so as to 

15 obtain an extremely compact forwarder. As best seen 
in Fig. 3, the operator can enter the cab 2 by the 
front, suitably in that a lower wall-forming part 
18 can be folded down and is provided with steps on 
its inside, while an upper, transparent door 19 can 

20 be swung upwards. 

The crane 20 which is intended to serve the load 
carrier 3 is mounted with its base portion above the 
roof of the driver's cab 2. More specifically, the 

25 crane is mounted on a frame 21 comprising a cross-beam 
22 and two vertical legs 23, 23 1 on both sides of 
the cab. The leg^ 23, 23 1 are disposed approximately 
midway between the two front wheels 4, 5 of each bogie 
so as to provide sufficient stability in connection 

30 with loading and unloading. 

During cross-country driving, all six wheels are 
advantageously driven, so that the vehicle will run safe- 
ly and with great power, although at a relatively low 
35 speed (e.g. 0-10 km/h ) . When, on the other hand, the 
forwarder travels on a road at a high speed, the rear 
wheels are disconnected so as to become idle, and 
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the front wheel bogies are tilted in the manner illu- 
strated in Fig. 5/ whereby only two wheels , namely 
the wheels '5, 5" will rotate and be in driving engage- 
ment with the ground. In this manner, it is possible 
5 to increase the speed three times (e.g. up to 20-30 km/h ) . 
It is also conceivable to run the forwarder with all 
four front wheels in driving engagement with the ground, 
so as to obtain an intermediate speed (e.g. 10-20 km/h). 
The tilting of the front wheel bogies in the manner 

10 shown in Fig. 5 may also be effected during cross- 
country travel , for instance on a snowy ground , in 
which case the front wheels will compact the snow 
so as to facilitate the travel of the following wheels. 
Such tilting of the front wheel bogies may also be 

15 used for increasing the stability of the vehicle* 

Individual tilting of the wheel bogies may be effected 
when driving on sloping ground, as illustrated in 
Fig. 6. By such tilting, the cab can be maintained 
in a substantially horizontal position despite the 

20 slope of the ground. 

Reference is now had to Figs. 7-8 showing an 
alternative embodiment in which the chassis, in addi- 
tion to a cab-supporting part 24, has a tail part 

25 25 connected to the part 24 by means of a joint 26. 
The tail part 25 is pivotal relative to the cab-sup- 
porting part 24 by' means of at least one hydraulic 
cylinder 27 so as to provide articulated frame steering 
of the vehicle. In this case, too, the two rear wheels 

30 6,6' are mounted on the tail part by a pendulum sus- 
pension and are pivotal relative to the pendulum arms 
so as to provide double-pivot steering. This type 
of steering may advantageously be used when driving 
on a road, while articulated frame steering by means 

35 of the hydraulic cylinder 27 may be used during cross- 
country travel. In the illustrated embodiment, it 
is also possible to combine articulated frame steering 
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with double-pivot steering. In the illustrated embodi- 
ment/ the load carrier 3 has a sturdy bottom part 
28 which projects from the cab-supporting part 24 
and forms together therewith a single, rigid unit. 

5 

Although a drive unit 17 is shown between the 
cab 2 and the load carrier 3, it is conceivable to 
build in the drive unit in the cab-supporting part 
24 so as to reduce the overall length of the vehicle. 

10 

In the embodiment shown in Fig. 9, the tubular 
structure 1 1 is rigidly connected to a front box or 
part 29 supporting the cab 2', the tube 1' and the 
front part 29 together forming a continuous rigid 

15 chassis. In this case, the crane or the frame 21' 

serving as attachment for the crane is stationarily 
connected to the cab 2 ' which is connected to the 
chassis, more precisely the front part 29 thereof, 
by the intermediary of a gear rim 30 or the like al- 

20 lowing the cab to rotate relative to the chassis. 
In this way, the crane will positively follow the 
cab during rotation thereof to different working posi- 
tions. This in turn means that the operator sitting 
in the cab need not turn his body to follow the crane 

25 when moved to different working positions. In this 
context, it should also be noted that the central 
point about which both the cab and the crane pivot 
is always fixed in relation to the load carrier since 
the tubular structure 1 1 is rigidly connected to the 

30 front part 29. 

A unique feature of the inventive forwarder is 
that a single rigid chassis (in the form of a single 
tubular structure 1 according to Figs. 1-6; the front 
35 part 24 and the bottom part 28 rigidly connected thereto 
according to Figs. 7-8; and the front part 29 and 
the tubular structure l 1 according to Fig. 9) carries 
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both the load carrier 3 and the cab 2 as well as the 
crane 20 mounted on the cab. In this manner, the attach- 
ment or pivot point of the crane will always occupy 
one and the same geometrically fixed position in rela- 
5 tion to the load carrier, this considerably facilitating 
loading and unloading of the load carrier as compared 
with such forwarders with articulated frame steering' 
in which the load carrier is articulated in relation 
to the cab chassis and in which, as is well known, 

10 the load carrier may occupy highly different positions 
in relation to the crane. It should also be pointed 
out that the chassis of the forwarder does not require 
any special spring systems since the required spring 
action of the vehicle is fully satisfied by the resi- 

15 lience of the tyres of the wheels. Thus, the chassis 

can be manufactured in an extremely simple and inexpen- 
sive way. 

Possible modifications of the invention 
20 Naturally, the invention is not restricted only 

to the embodiments described above and shown in the 
drawings. Thus, the design of the driver's cab, the 
crane, the crane attachment, the load carrier and 
the chassis may be modified in several different ways 
25 within the spirit and scope of the accompanying claims. 
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CLAIMS 

1. A forwarder comprising a wheeled chassis, 
a driver's cab, a load carrier served by a crane , 
and six hydrostatically , individually driven wheels 
(4, 4', 5, 5', 6, 6 1 ) of which four front wheels (4, 
5 4' f 5, 5') located in the region underneath the cab 

(2) are arranged in pairs in such a manner that a 
pair of wheels (4-5, 4 1 -5 1 ) located on the same side 
are mounted on a common yoke (7, 7 1 ) so as to form 

a bogie which is individually pivotal relative to 
10 the chassis (1), characterized in that 

a bottom chassis part (1/ 28, 1M for the load carrier 

(3) is rigidly connected to a front part (8, 24, 29) 
of the chassis carrying the crane (20) and/or the 

cab (2), and* that two single rear wheels (6, 6') located 
15 underneath the load carrier (3) on each side of the 
chassis are steerable by a pivotal movement relative 
to the chassis and mounted thereon by means of a pen- 
dulum suspension. 

20 2. Forwarder as claimed in claim 1, charac- 

terized in that at least the two rear wheels 
(6, 6') may be idle, as desired, while simultaneously 
maintaining only two or alternatively all four front 
wheels (4, 4 f , 5, 5 1 ) in driving engagement with the 

25 ground. 

3. Forwarder as claimed in any one of the preceding 
claims, characterized in that a frame 
(21) surrounding the cab for carrying the crane (20) 

30 is disposed with its legs (23, 23 1 ) approximately mid- 
way between the two front wheels of each bogie. 

4. Forwarder as claimed in any one of the preced- 
ing claims, characterized in that each 

35 rear wheel (6, 6 1 ) is articulated to an arm (12, 12 f ) 
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projecting from the pendulum suspension (13) and pivotal 
in relation to said arm by means of a hydraulic cylinder 
or the like (15) for steering said rear wheels at 
a desired angle relative to the front wheels. 

5 

5. Forwarder as claimed in any one of the preced- 
ing claims , characterized in that the 
chassis is in the form of a tubular or profiled struc- 
ture (1) having bending and torsional rigidity and 

10 extending between fixed suspension arms (8/ 8') or 

a rigid frame or the like for the. front wheel bogies 
and the pendulum-suspended arms (12 , 12') for the 
rear wheels, both the load carrier (3) and the crane- 
supporting cab (2) being fixedly mounted on said struc- 

15 ture. 

6. Forwarder as claimed in any one of claims 1-4/ 
characterized in that the chassis, in 
addition to a cab-supporting part (24) on which the 

20 bottom part (28) for the load carrier is rigidly mount- 
ed, comprises a tail part (25) articulated thereto 
and pivotal in relation to the cab-supporting part 
by means of at least one hydraulic cylinder or the 
like (27) for steering said rear wheels (6, 6 1 ) at 

25 a desired angle relative to the front wheels. 

7. Forwarder as claimed in any one of the preced- 
ing claims, characterized in that the 
crane or an attachment (21') therefor is rigidly con- 

30 nected to the cab (2') and that the cab (2 r ) is ro- 
tatable relative to the chassis (29, l 1 ). 
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